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ABSTRACT 



The present invention provides a garment (e.g.. a surgical 
gown) having adhered thereto a confonnable, thin polymeric 
banier film. The banier film provides fluid resistance to tiie 
gannent while still allowing the gannent to *1>reathe.** In 
addition, piefened t>aiTier filfflS-flie rdsl^Uhl 16 ihS trans- 
mission of pathogens. The barrier film of the present 
invention, prior to being spiled to a fabric substrate, is 
prefaably provided as an assembly in the form of an 
individual sheet, a roll of material, or a pad of stacked sheets. 
The assembly preferably con^xises a relatively thin, con- 
formable polymeric film; a pressure sensitive adhesive 
attached to at least a poition of one surface of said film; ar^ 
means for protecting said adhesive prior to plication of die 
film to a fabric substrate; and a means for handling said 
adhesive coated film during appliditiefl(^ said film to said 
fabric substrate, wherein said handling means is attached to 
said film noore tenaciously than said protecting means is 
attached to the adhesive surface of said film. 

19 Claims, 4 Dntwlng Sheets 
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GARMENT HAVING HARRIER LAYER 
ADHERED THERETO 

FIELD OF THE INVENTION 

This invention relates to a gannent (e.g. . a suigical gown) ^ 
having adhered thereto a confonnable. thin polymeric bar- 
rier film. Paiticulariy* this invention relates to confonnable, 
thin poiymettc adhesive-coated baxrier films combined with 
a carrier system to allow easy apidicalion of the adhesive 
barrier films to a fabric piece or a fixiished garment and to the 
applicadoD mediod for doing so. 

BACKGROUND OF THE INVENTION 

This Invention relates to {HtXective clothing, e.g., a gar- is 
ment worn by a surgeon or other medical practiti(»ier in an 
operating room or other surgical environment lypically, 
garments worn by medical practitioners may t>e made to be 
'Reusable** or "disposable."* Reusable surgical gowns and 
dr^s have traditionaliy been made of cotton or a cotton/ 20 
polyester blend having a high thread count such as 140- 
thread count per square inch fa: cotton muslin up to 280 
threads per square iixh for tighter woven pima cotton. These 
reusable woven materials are washed, sterilized, usually by 
autodaving in steam, and wrapped in a sterile package to 25 
retain sterility until use. After use. the reusable gown is 
recycled by again washing, autoclaving, sterile wrapping, 
etc This process requires careful washing and sterilization 
because oi the concern for potential contamination finom one 
procedure and event to the next Single-use. or "disposable** 30 
garments, have been particulaify well received for medical 
iqiplications as Ihey avoid the need for this caieftil washing 
step. 

Fdtx proposals for protective surgical gowns and drapes 
indude a thice<Qoq;>onent laminate as described in U.S. Pat 
Na 4.433.026 composed of a knit cotton layer and a 
polyester conti nuous filament outer layer with an expanded 
yet breafiiable FTFE film interposed between die twa The 
expanded FTFB film laminated between the two fibrous 
layers is said to permit water vapor to pass through the ^ 
con^xjsite. 

U.S. Pat. No. 4,499,139 describes a one piece non*woven 
bacterial barrier rnaterial in which a sniall cell foam is placed 
within die non-woven substrate to define a bacterial barrier. 
Absort>ent microbicidal fabrics are described in U.S. Pat 
Nos. 4,408,996; 4414,268; 4395.454 and 4,425372. These 
patents describe suigical drapes that have an absorbent 
faigfaly-wettable, bioactive surface made of a non-cellulosic 
substrate with a non-leachable. bioactive compound fixed to 
the substmte. Non-woven fatnics treated to repel water. 
saline solution, body fluids and solvents are described in 
U.S. Pat. Nos. 4,411.928 and 4,467,013. The non-woven 
fabric is provided with a bioactive finish, and the fabrics 
80-produoed are described as useful for the construction of 
surgeons gowns, medical drapes, isolation gowns, instru- 
ment wraps and the like 

Unfortunately, the above laminate faMcs are quite 
expensive, especially for use as a disposable single-use 
garment In addidoa. the seams of garments made from such ^ 
fabrics must be treated to prevent migration or transport of 
fluids or pathogens through the needle holes left by the 
sewing process. 

SUMMARY OF THE INVENTION 

65 

The present invention provides a garment (c.g., a suigical 
gown) having adhered thereto a conformable, thin polymeric 



2 

barrier film. Hie barrier film provides fluid resistance to the 
garment while still allowing the garment to ^treathe" (Le.. 
the barrier films of the present invention possess good 
mdsture vapor transmission). This feature allows the barrier 
film protected garment to be comfortably worn for longer 
periods of time than typical more occlusive garments. In 
addition, p referred barrier films are resistant to the trans- 
mission pathogens. 

Of partioilar inqxatance is the use of the instant barrier 
fibn asscmUy in the garment field wherein thin, conform- 
able adhesive-coated polymeric barrier films are applied to 
a gannent (die adhesive-coated barrier film may be applied 
to the inside and/or the outside of die garment). The diin. 
conformable adhesive-coated polymeric barrier films arc 
preferably appUtd to die garment or fabric without wrin- 
kling of the film or fabric. Therefore, it is important that the 
adhesive-coated barrier film not block or otherwise stick 
together during application to the garment or fabric piece. 
The barrier film assemblies of the present inventbn provide 
this cquhUity. 

The barrier film of the present invention, prior to being 
applied to a fabric substrate. Is preferably provided as an 
assembly in the form of an individual sheet a roll of 
material or a pad of stacked sheets. The assembly preferably 
conspsiscs (1) a relatively ttiin. conformable polymeric film. 
(2) a pressure sensitive adhesive attached to at least a portion 
of one surface of said film. (3) a means fox protecting said 
adhesive prior to application of the film to a fabric substrate, 
and (4) a means for handling said adhesive-coated film 
dmiog appUcaXion oi said film to said fabric substrate. 

In one embodiment, die assembly is provided as indi- 
vidual sheets v^erein each sheet comprises (1) a relatively 
thin, conformable polymeric film. (2) a pressure sensitive 
adhesive attached to at least a portion of one surface of said 
film, (3) a release liner attached to the adhesive<oated 
surface of said film, and (4) a rcleasabie cairier layer 
attached to the surface of said fihn c^jposite the suiface 
containing said {a^sure-sensitivc adhesive, said rcleasabie 
cania layer being attached to said film more tenaciously 
than the release liner is attached to the adhesive surface of 
said film. 

In another embodiment, die assembly is provided as a xoU 
comprising (1) a relatively thin, oonfonn^le polymeric 
film, (2) a pressure sensitive adhesive attached to at least a 
portion of one surface of said fUm, (3) a release liner 
attached to the adhesive-coated suiface of said film, and (4) 
a rcleasabie carrier layer attached to the surface of said film 
opposite the suiface containing said pressure-sensitive 
adhesive, said releasaUe carder layer being attached to said 
fihn more tenaciously than the release liner is attached to die 
adhesive surface of said film. 

In another embodiment, the assembly is provided as a roll 
comprising (1) a relatively thin, conformable polymeric 
film, (2) a pressure sensitive adhesive attached to at least a 
portioa of one surface of said film, and (3) a s^>arator layer 
attached to the surface of said film c^[)positc the suiface 
containing said pressure-sensitive adhesive, said separator 
layer having a first release suiface and a second rdeasablc 
surface, wherein said releasable surface is attached to said 
film moie tenaciously than said release surface is attadied to 
the adhesive surface of said film. 

In another embodiment the assembly is provided as a pad 
of sheets, wherein said sheets conqirise (1) a relatively thin, 
conformable polymeric fiirrt (2) a pressure scnsidve adhe* 
sive attadied to at least a portion of one surface of said fihn. 
and (3) a 8q;>arator layer (alternatively referred to as a 
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**seiMrator sheet**) attached to the surface of said film oppo- 
site the siuface oontaioing said pressiir&-seiisitive adhesive, 
said sepaiator layer having a first release surface and a 
second cdeasable surface, wherein said reieasable surface is 
attadied to said film more tenaciously than the adhesive 5 
surface is attacbed to the release surface of an adjacent sheet 
The instant baixlcr film assemblies may be used in a 
method for apptying the relatively thin, conformable poly- 
meric film to £ fabric substrate, conqxlsing the steps of: 
e]q>osing the adhesive surface of a relatively thin, oonifQim- 
able polymeric film, whodn said film is suppoxted by a 
reieasable carrier layer, placing said film on said fabric 
substrate tfaerd>y causing said film to adhere to said sub- 
strate; and removing said reieasable earner laya from said 
film. 



BRIEF DESCRIFnON OF THE DRAWINGS 
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20 



The invention may be more deariy understood by refff- 
ence to the drawings, vi4ierein: 

FIO. 1 is an expanded perspective view showing one 
embodiment of the banier film assembly of the present 
invention prior to application of ^e barrier film onto a fabric 
substrate; 

FIO. 2 is an expanded perspective view of another 25 
embodimeiit of the banier film assembly of the present 
inventico prior to application of the bairicx film onto a fabric 
substrate; 

FIG. 3 is a perspective view of the barrier film assembly 
of FIG. 1 shown partially peeled i^Mxt; 30 

FIG. 4 is an cxpaxudod perspective view showing one 
embodiment of the banier fihn pad assembly of the present 
invention prior to appbcsiion of die barrier film onto a fabric 
substrate and wherein only a few sheets of banier film are 
shown; 

FIG. 5 is a perspective view showing one anbodimeot of 
the baxrier film roll assembly of the present invention prior 
to ^3plication of the bamer film onto a fabric substrate; 

FIG. 6 is a perspective view showing another embodiment ^ 
of the banier film roll assembly of the present invention 
prior to application of the banier film onto a f ^c substrate; 
and 

FIO. 7 is a perspective view of a surgical gown of the 
present invention, wherein a portion of the gown has a 45 
banier film adhered thoxto. 

DETAILED DESCRIPTION OF THE 
INVEOTION 

Reference is made to FIGS. 1 to 7 wherein like parts have 90 
been given like index numbers. Throughout die drawings die 
various layen of film, adhesive, carrier layer or liner have 
been exaggerated in thickness for pwposes of illustration 
and clarity. In particular, die adhesive layer is shown in 
exaggerated tfiickness. In addition, the size of the various 53 
conq>onent8 may be modified, if desired, to accommodate 
the particular needs of the banier film. 

Refening to die figures in taott detail FIG. 1 discloses 
die banier film assembly 1 coiqxrising thin, conformable 
polymeric film 2 coated with pressure-sensitive adhesive 3 60 
on the upper surface thereof. Above but ncrmaUy attached to 
the upper surface of film 2 containing adhesive 3 is release 
liner 4 containing portion 5 for covering of adhesive 3 and 
tab 6 whidi provides a means for removal of die release liner 
4 from adhesive 3 without touching and thus contaminating 65 
adhesive 3. Below film 2 is reieasable carrier layer 7 
comprising frame 8 surrounding <q)ening 9 and containing 



tab portion !• for purposes of removal of reieasable carrier 
layer 7 fi-om film 2. Opening 9 provides frame 8 with 
flexibility and confonnability. 1U> 6 and tab portion 16 are 
clonal but are preferred for the aforesaid reasons. Tab 6 
and tab portion 10 can be integrated with release liner 4 and 
firame 8, re^)ecdvcly, or can be attacbed separately by 
adhesive or other well known means. In addition, liner 4 
may be provided in two ormore parts 4a and 4^ (not shown), 
wherein a first pert can serve as a tab (Le.. i^vides a means 
for removal of a first part of the release liner 4a from 
adhesive 3 without touching and thus contaminating adhe- 
sive 3). The second part of the liner 4h may then be removed 
after die film is appAicd to the fabric substrate. Reieasable 
canier layer 7 is preferably attadied to the film 2 by means 
of the mftchnniral attarhmffnt forces which result, e.g., when 
fi]m2 is extruded or otherwise fanned on reieasable canier 
layer 7. Altenuitively, reieasable canier layer 7 may be 
attached to die film by heat sealing mediods such as 
described in U.S. Pat qjplication Nos. 08/034306 and 
08/228.783 (Heinecke et aL). 

FIG. 2 dq^icts anottier presently preferred embodiment of 
the present invention. In this embodiment a thin, confonn- 
able polymeric film 11, of the same type as film 2 of die 
previous embodiment, containing pressure-sensitive adhe- 
sive 12 on one surface tfaoeof, is sandwiched b^een 
release Hner 13 (containing portion 14 for covering adhesive 
12 on film 11 and tab portion 15 which permits removal of 
the release liner 13 without requiring contact with adhesive 
12) and reieasable carrier layer 16 (comprising portion 17 
which is attached to the nonadhesive surface of film 11 and 
tab 18 which permits removal of reieasable carrier layer 16 
from film 11 ). Reieasable canier layer 16 is attacbed to film 
11. as described widi respect to the embodiment of FIG. 1. 
This embodiment will be referred to generally as 19. 

FIG. 3 dqncts banier film assembly 1 with the parts 
diereof shown attached to each odier, specifically release 
liner 4 is attached at portion 5 to die adhesive 3 of film 2. The 
tab 6 of release liner 4 has been pulled so that a portion of 
adhesive 3 on film 2 is exposed. This depicts how release 
liner 4 is removed firom film 2 containing adhesive 3, , tab 
6 is grasped as well as tab 10 of reieasable layer7. Since die 
release liner 4 is removed more easily fi-ozn adhesive 3 than 
is reieasable canier layer 7 ftom film 2, the release liner 4 
is removed leaving film 2 containing adhesive 3 with 
reieasable canier layer 7 containing tab portion 10, opening 
9 and firame 8 attached diereto. In FIG. 3, a corner 20 of film 
2 is raised to show how reieasable canier layer 7 is removed 
from film 2 and to indicate that there is no adhesive 
film 2 to reieasable canier layer 7. Also in FIG. 3. opening 
9 is visible because film 2 and adhesive 3 may be transpar- 
ent 

FIG. 4 depicts another embodiment of the present inven- 
tk)n. In this embodiment a barrier film pad assembly 40 is 
provided comprising alternating layers of separator sheet 42 
and banier film 48. Banier fihn 48 (e.g. , two such sheets are 
shown as 48a and 48^) conqvises a thin, conformable 
polymeric film 50a, of the same type as film 2 of the first 
embodiment, containing pressure-sensitive adhesive 52a on 
one surface dicreof. Bamer film 48a is sandwiched between 
two separator sheets 42a and 426. Against the surface of 
adhesive 52a of banier film 48a is release surface 44b of 
separate sheet 426. Against non-adhesive surface 50a of 
barrier film 48a is rdcasabic surface 46a of separator sheet 
42a. With this oonstructioo, one may easily remove an 
individual banier film assembly conqirisiflg one separator 
sheet and one banier film. At die same time diat die 
individual assembly Is removed from die pad an adhesive 
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surface of the assembly is being exposed. Notably, tabs as present invention preferably have a F|o modulus no greater 

previously desaibed m^ be included along one or more thanabout 180 grams per cm width and preferably less than 

edges of the pad to facilitate individual sheet removal Also about 140 grams per cm width. Suitable garments of the 

notably* the pad may comprise more than the two barrier present invention can be made with films which have Fio 
film sheets depicted in no. 4. preferred pads of Represent 5 moduU upwards of 450 grams per cm width, however, as the 

invention may comprise 10 or more stacked and separated p j^,^^^ ^he conformabiUty decreases. F,o 

barney film sheets. More pref aied pads of the present ^ ^ ^er^ ^ dctcnnined using ^ 

^°^~™* The cross-head q>ecd of the Instron is 25.4 an per minute, 

FIGS. 5 and 6 depict two alternative barrier film roU 10 the gauge length is set at 3 cm, and the test saixmlc cut to test 
assemblies. When uowoimd. the barrier fibn roll assembly (tf a 154 cm widdi 

«_^^«w.. ^^^^ " adlwsive apphed thereto) have a ^ 

^ of film as fito 2 offlie pK^ow einb«Ument contam- ^ ^ U ^4 hrs-. More p^teed barrier 

ing pressure-sensitive adhesive 72 on one surface thereof, is «Z. l^s.-ill-.„% k. P™™~ 

sandwiched between release line, M and leleasable canicx £^^t.'t^'?,"?S^,'^i \TT^ 

attached to bamcr film 68. as described with respect to die m . * ai^wuwa^vf uovc 

embodimcntofnai.TOsembodimentwiUbe^^ t^T^J^T^,^^ 

gencraUy as 60. When unwound, the bander film roll asscm- Suitable febrics with barrier flhnadtesivdy w 

Wy of Fia 6 comprises two separable layer, (namely, ^^f^^^^^P*^^ 

:r"^fi^^.«^r^^ ^J^^iSS^^ 

Wound into a roll, separator sheet 71 thus serves bodi the ^ fihn adhesively applied thcr«o have a 

functionofthereleas^e^erk^^ moisture vapor transmission rate at least 800 gm'^ 24 hrs"'. 

as described with respect to the embodiment of FIG. 5. As Suitable fehrics with barrier fihn adhesively appUed 

thcsheetisuiiwound,thcadhesivcsurfaceofthebarricrfilm 30 resist _watcr pcn cgadon. thereby protecting the 

is exposed. wearer film becoining wtl (X coiIEacted by padiogens. ftc- 

FIG. 7 iUustrates a surgical go^OO of the present ^ adhesively applied diereto 

invention, wherein portions of the i^Wn ^y 106 and "^fT^ '^!^J^ crn when tested as 

sleeves 108 are covered with the barrier ^Vffesent descnbcd hi Ex^^ 

inveation.Preferablyatleastthe&ontportionoftheg«m^ 35 f^^«^«i>^ely apphed tticrcto hav^ 

(e.g. ft^eckline down to midthigb) is covered widi the ^li^TV^"" ^ ^' 

barrierfiim- Of thtf i T ttfcnt -lS^^gSS^ it is this portion P«tf««l fabrics wrtfibarncr fihn adhesively applied thereto 

wbi<h is most rften contacted by fluid spills and oontami- ^"L* resistance at least 70 cm when tested as 

nation. If desired a region of fluid absorbent material or a <*«aibed in Exaiaplt 4. 

fluid collection pouch, as described in U.S. patent iq>plica- 40 Exaiiq>les of films wfaidi are useful in Applicant's inven- 
tion No. 08/273,598, may be provided (c.g., along the lower inchide polyurctfaane, elastomeric po^ester such as 
portion of die garment) to absorb or colled fluids which are DuPoot "Hytrel"* polyester elastomer (Wihnington, Del), 
repelled by the barrier film. If desired, the entire garment ^^^ods of polyurediane and polyester, and styrene/butadiene 
may be covered with die barrier film. Application of die film o^ymers such as ^Kraton** brand thermoplastic 
to die fabric substrate may be performed before sewing die as <Shell Chemical Conqiany, Houston, Tex.). Patticu- 
garment or after die garment is cooqdeted. If necessary, preferred films for use in the present invention are 
exposed seams may be covered with a narrow str^ of polyurediane and elastomeric polyester films. _ 
adhesive barrier film to cover any needle holes which might Suitable pressure sensitive adhesives for uSElnUie presen^ 
provide a pathway for transmission of die contaminant. invention include diosc pressure sensitive adhesives whidr 
Suitable barrier films of the present Invention hidude so ve capable of providing the necessary amount of ped 
thhi, coofcnnable polymeric films. Preferably, die films are strengdi and/or shear strei^ to function In the manner 
firom 6 to 50 microns hi dtidmess, more preferably fitom 12 required (e.g., suffident strcngtii to securely attach die film 
to 25 microns. Conf(»mability is somewhat dependent on ^ fabric surface widiout uninttndrri dctadunent). lYe- 
diicloiess, dius die thinner the film the more confOTmable die fated adhesives are non-toxic, hypoallagenic, and are most 
film. Referenoe has been made herein to the films utiUzed in 55 preferably also environmentally safe, 
the device of die present invention being conformable to Suitable adhesives which can be used on the film of die 
dothing. This means diat when a film of the present inven* present invention indude those described in Ulrich U.S. Pat 
tion is apphed to a garment surface it conforms to the surface No. RE 24.906. particularly a copolymer of 97% iso-octyl 
even when Uie surface is moved. More preferred fihns are acrylate units and 3% acrylamide units and a copolymer of 
oonfcsmable to a garment sleeve <x leg. When die garment 60 94% iso-octyl acrylate units and 6% aoylic add units. CXher 
sleeve or leg is flexed and Uien returned to its unflexed suitable pressure sensitive acrylate adhesives for use in die 
position, the film stretches to acccmmodate the flexation of present invention include copolymers which are reaction 
die garment but is resilient enough to continue to conform to products of die polymerization of at least one **A** monomer 
the garment when die garment is returned to its unflexed and at least one ''B*' monomer to yidd a copolymer having 
condition. A measure of conformability is die F^o modulus 63 an inherent viscosity of about 1.0 dl/g to about ZO dl/g. The 
of the film which is the grams force it takes to stretch a A monomer is a pdymcrizable monomer comprising an 
materia] ten percent of its original lengdi. The ^Ina of die acrylate or methacryhUe ester of a non-totuiry alcohol cr a 
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nuxbne of non-terdaiy aloobols with the alcohols having ijtminiif#>g oonoprismg Ihis type of adhesive it may be deslr- 

from 1 to 14 carfoo a atoms and desirably avenging about 4 able to i>attcni coat the adh^ ve securing the polymeric fihn 

to 12 cait>on atoms. The B monomer is an eihylenicaUy to the fabric. A varies d Kraton based jHessure sensitive 

unsaturated compound and desiiably may be aaylic add, adhesives are disclosed in U.S. Fat Kos. 5,019*071 (Bany et 

metbacrylic acid, itaconic acid, acrylamide, 5 aL) and 5, 1S8J57 (Noveen ct aL), the disclosures of wliich 

methacrylamide, acrylonitiile, methacrylonitrile, vinyl aie incocporated by reference herein. PrefeiTed as Kiaton 

aooate, N-vinyl pynoUdone, or combinations thereof. The A rubber-based pressure sensitive adhesives are Kratoo 1 107. 

monomer is polymm'yahir and contributes the viscoclastic Kraton 1111« Kraton 1101, and Kraton D branded 

properties of the pressure sen&hive adhesive copolymer. copolymers, taddfied with compatible taddfiers sudi as 

Non*limiting examples of sudi A monomers indude the Esoorez® 13 101^ bnuidcdtaddfieroommciidally available 

esters of acrylic add or mdhacrylic add with non-totiafy firomBnon Chemicals, a solid C5 tackifying resin commer- 

all^l aloohd such as 1-butanoL 1-pentanoi I-pentanoL dally available as Vingtack® Phis brand taddfier from 

3-pentanol. 2-methyl-l-butanol. 1 -methyl* 1-butanoL Goodyear Hre and Rubber Company. Akron. Ohio and 

1-methyl-l-pentanol. 2-methyl-l-pentanol, 3- methyl-1- naphthcnir oils having 10% aromatics cotnmrrdally avail- 

pentanoL 2-ethyl-l-bucanol, 2-etbyl-l-hexanol, 3,5.5' able as Shellflex^ 371 from Shell Oil Con^my. Such 

trimetbyl-lhexanol. 3-heptanol, 2-octanol, 1-decanol. taddfiers can compmc about 45 to about 70 wdght percent 

1-dodecanol. and the like. Such naonomeric acrylic or metfa- of the pressure sensitive adhesive, while the Kraton copoly* 

acrylic esters are known la the at, and many are commer- mer can conqmse about 30 to 55 weight percent 

dally availaUe. The B monomer is an ethylenicaUy unsat- Additional ahcmate pressure sensitive adhesives useful in 

urated compound copolymerized with the A monomer to the present invention are the water-dispersil)ie pressure 

affect the physical propaties of the resulting laessure sen- sensitive adhesives disdosed in U.S. Pat Nos. 3,865,770; 

sitive adhesive copdymcr. In general, the presence of the B 4,413.080; 4369,960; 5,125.995; and 5,270,111 and in U.S. 

monomer will reduce the flexitnlity of the resulting Insure patent application Ser. Nos. 07/763,823 ; 07/889.647; and 

sensitive adhesive copolymer. Thus, the weight percentages 08/093 .080 the disclosures of which are heroin incorporated 

of the A monomer and the B monomer should be balanced 25 by reference. These adhesives are eq>edally useful when 

in ordo- to provide a {ffcssure sensitive adhesive oc^x^ymer reusable fabrics arc protected with the barrier films of the 

having an inherent viscosity of preferably from about 1.0 present invention (Le.. the barrier film may be easily scpa- 

dl/g to about 2.0 dl/g. The weight pocentage ratio A rated from tbe reusable fabric during die washing process 

monomer B monomer ranges from about 85:15 to about and a new barrier film may be appUed to the dean garment). 

98:2 and desirably from about 90:10 to 973. 3^ Pressure sensitive adhesive copolynmrs can be (x^y- 

Other useful adhesives are those described in U.S. Pat mcrized using Imown polymerization techniques such as 

No. 3389,827 which con^nse block oc^Mlymers having emulsion polymerization and solution polymerization, 

three or more poiyma block structures having a general Sources of polymerization pr^iaration and techniques 

configuration —A— A— wbcrdn each A is a thcrmo- inclfidt OrganU Potynur Chemisty.Saandas ti 

{dastic polymer block with a gkss transition temperature 3^ Publishhig Conquuiy, New York 1973); AppUed Polymer 

above room tenq)eramre(Le.« above about 20'' C.) having an Science, Tess et al. (American Chemical Society, 

average molecuhir weight between about 5,000 and 125,000 Washmgton, D.C, 19S1); Prmcq>les of Pofymertzfltion, 

and B is a polymer block of a conjugated diene having an Odien (John Wiley and Sons* New YoriE, 1981); and die 

average mdecular weight between about 15,000 and 25a Handbook cf Presewe-^ensmve Adhesive Technology, See- 

000. Additional examples of useful adhesives are Iso-octyi 40 ond Editian^ Satas, Ed., (Van Nostrand Reinhold Conq>any, 

aaylate/n-vinyl pyirdidone copolymer adhesives and New Yak, 1989), die disdosures of which are incGspoTBted 

crossUnked acrylate adhesives sudi as for example diose by reference. SpedficaUy, acrylate presstne sensitive adhe- 

described in VS. Pat Na 4, 112^13. sive copdymen can be prepared according to U.S. Pat No. 

The pressure sensitive adhesive should be tacky at room 2,884, 12fi/RE 24,906 (Uhich). the disdosure of whidi is 

temperature. Also, given that the protected fabric may be 45 incorporated by reference herdn. Ihe presently prefened 

worn dose to die wearer's body and peihi^ against her acrylate copolymer pressure sensitive adhesive can Ik pre- 

sUn. die adhesive preferably should be hypoalleigcnic, Le., pared by emulsion pdymoization according to Example 5 

even after continuous contact with skin, there is no signifi- of U.S. Pat No. 2,884, 126^ 24.906. except ihaX tackifier 

cant skin sensitizatioD or irritation. The pressure sensitive is added to die enuilsion in an amount of about 35-40% 

adhesive may have a tackifier added to the formulation to so weig^it percent of oc^lymcr solids, and that tackificd 

inqxove tack. Commerdaliy available tackifiers indude copolymer is dissolved in a hq)Canei50-propanol (70:30) 

^Toral** branded cdophony add rosins, such as '"Foral AX^ solution. The presently preferred Kraton copolymer pressure 

and "Foral 85** rosins, commercially available from Her- sensitive adhesive can be prq>ared in the manner as dis- 

cules Coiporatioa. and partially hydrogcnated mcthylsty- closed in Exanqjlcs 1-13 of U.S. Pat. No. 5.019,071, the 

renc hydrocaibon resins, such as "Piocolastic A25" resin. S3 disdosure of which is inocHporated by reference above, 

also commerciaUy available from Hercules Corporation. The release liner (or separator sheet having a release 

Such tackifiers can be added during preparation of the surface) which is flttftrhr^ to the adhesive on tbe film is a 

fressure sensitive adhesive in an anoount of about 35^ liner which releases with less force than is required for die 

wdgbt percent of die copolymer solids. releasable carrier layer (or scpmxsx sheet having a releas- 

Altemate pressure sensitive adhesives useful in the 60 able surface) to be removed from the fihn. Generally the 

present invention are hypoallergenic Kraton rubber-based adhesion to the liner (as determined in accordance with 

pressure sensitive adhesives produced using styrene- ASTM D3330-76) is between about 1 and 8 grams per 1 cm 

butadiene or styrene-isoprene copolymers commodally width while tbe adhesion of die film to the rdeasable carrier 

available as Kraton branded oopdymers from Shell Ofl laya is greater than diat to the liner and ranges up to about 

Con:4>any of Houston. Tex. In general, this type oi adhesive 65 30 grams per 1 cm width. Examples of rdease liners indude 

may esdiibit a low MVTR or may cause the laminate to have liners made of or coated with polyethylene, polypropylene 

an undeaimUy low MVTR. lb increase the MVTK c£ and fluorocarbons and silicone coated release papers or 
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polyester films. Examples of the sflicone coated release 
papers are Poiyslik S-S004. 130 g/m^ bleached silicone 
release paper supplied by H. P. Smith Co., Chicago, HL; 126 
g/m' bleached two-sided sHicone coated paper supplied by 
Daubert Chemical Ca, DixoD, HL; and sHiooae treated 
bleached Kraft-Glasslne p^>er liner. The rdeasatsle carrier 
layers can comprise materials generally of the type 
described in respect to the release liner although as noted 
above more adherent varieties or surfaces of the above 
matmals will be used as releasahle carrier layers. The 
releasable carrier layers are attached with less tenacity to the 
film than the adhesive attaches the film to the fabric sub- 
strate. 

The hairier film is adhered to a fabric substrate thereby 
providing die wearer wldi a fluid resistant, yet oomfoitable 
ganncnt The barrier film may be applied to the inside 



extnuled using a 6.4 cm HFM Torque Master 3 screw 
extruder (from HPM Corporation* Mount Gielead. (Mo) 
utilizing a melt temperature of 200^ C The film was 
extnided onto the kzaft side of a 127 grams per meter paper 
5 (Paper No. 78-OS-04-000« Boise Cascade Cocporation. Inter- 
national Falls. Minn.) whidi was day-coated on one side by 
roll coating and was jxovidod with a silicone coating on the 
other side. Immediately after the extruder die. the fdm/ 
canicr system was passed through a n^ roll at 6680 
10 g/cm^prcssure wherein the nip compnscs a chrome roll at 
118** C and a rubbo- roll at 68* C. and the releasahle layer 
of the carrier system was against the chrome roll. The film 
extrusion and the carrier system are described in Exan^le 1 
of U.S. Pat No. 4.499,896 which is herein incorporated by 
fS^VSTe'^nSld^'thTJ^^ reference. TVenry and onc^half (20.5) gr^ 

garment ThTg^mWooLp^^ «^«iv<^ ^ accordance with U.S. Pat Na 

fabrics (c,g„ cotton cr cotton/polyester blend) cr disposable RE24,906, comf^ising a 973 units of iso-octyl acryhuc: 
(Lc. single or limited use) fabrics sudi as non-woven aoylamide copcdymer was applied to a lelease liner of 98 
fabrics. grams per meter^ bleached, two side silicone coated paper 

Bamer films of the present invention are manufacOned 20 (commercially available as **2-60BKG-157&99A'* from 
using conventional film forming techniques, for example Daubeit Coated Products. Westdiester, HI.) utilizing a stan- 
extnision, casting or calendaring as well as conventional dard jHcssuie feed die. The film side of the film/carrio- 
adhesive placement and slitting techniques. In one system was lamin«ti>rf to the adhesive surface of the 
embodiment the rdeasable carrier layer is i^erably coated adhesive/liner system, thseby novidtng a barrier film, 
with the poljrmeric film by means of cxtru^ng the polymeric 25 
substance through a die onto the rdeasable carrier layer. 
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Alternatively, the rdeasable carrier layer may be beat sealed 
(or *'beat-bonded'*) to the barrier film (e.g.. after the film has 
been coated with adhesive and placed on a liner). Adhesive 
is then applied to the film using direct or, more preferably, 
transfer coating teduuques. The release liner is then placed 
over the adhesive of the film and the combinatiGn is dppro- 
priately die cut dtfaer through control-dqjth die cutting in 
respect to the embodiment shown in FIG. 1 or in re^>ect to 

embodiment 19, to cut out the totality of the device to ^ ^ ^ ^ 

pr«^dc the final produrt^ 35 y^^^g^j^nyxcxVLid iTotto s^ 



Bxan^e 2 

An adhesive-coated polyur^hane barrier film with carrier 
systan and a idease liner prq>ared as described in Exan^le 
1 was cut to size (frontal area 40.64 cm by 8636 cm, sleeves 
30.48 cm by 58.42 cm) and the release liner removed firom 
the adhesive surface. The adhesive side was laminated to the 
outside surfaces (frontal area and the sleeves) of two surgical 
gowns. One surgical gown was conunerdally available as 
No. 0551** from Johnson & Johnson Medical Inc., 
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cut out sheet may be tailored to fit a particular dothing 
panel For exan^, an '*^on** shaped piece may be die cut 
to cover the chest and thigh portion of a sur^^cal gown. 
Similarly, sheets may be custom sized to wrq> a garment 
sleeve or leg. 

The harrier iilm assembly of the present invention may be 
produced in the f<xm of individual units having the con- 
figuration shown in, for exan^le, FIGS. 1 and 2. 
Altemativefy, the baoier fihn assemUy is packaged as a 
continuous roll of adhesive-coated film with a rdeasable 45 
carrier layer attached to die non-adhesive surface of the film 
Shown in, for example, FIG. 5 and 6. When in roll form, one 
surface of the rdeasable canicr layer may be attached to the 
non^adhesive surface of the fihn and the adhesive layer of 
the film contacts the opposite surface of the rdeasable 
carrier layer. In this configuration, the releasaUe carrier 
layer and release liner are one and the same (Le., a **sq>arator 
sheer). However, the rdeasable surface of die separator 
sheet is attached more tenadously to the film than the 
adhesive is attached to the rdease surface. Altemativdy, a 



dally available as **No. 90112** from Kimberly-Clark 
Corporation, Neenah. Wis. The carrier system si^iported the 
thin pdyurethane barrier film and made it possible to handle 
the barrier film without puckering or distoition during 
lamination. The carrier system was ttien removed, leaving 
the diin polyurethane barrier film laminated to the outside 
surface of the surgical gowns. The resulting surgical gown 
had an aesdietically pleasing appearance and fed. and was 
comfortable to wear without ttie usual heat build-up and 
clammy feeling associated with conventiond rubber coated 
surgicd gowns. 

Example 3 

Surgical gowns with barrier films adhered to some of the 
surfaces as described in Example 2 were tested for the Rate 
of Mdsture VapCH* IVansmission (MVTR) using a test 
mediod based on ACTM E96-80 Water M^od. A 100 ml 

glassjar with a 3.81 cm diameter hde centered in a screw-on 

separate rdease liner and releasable carrio- layer could' be ^ WBXa, Three 35 mm diameter 

used with the roU form of the device. Also altemativdy, the samples were die cut from the laminated area of the surgicd 
barrier film assembly may be provided in the form of a pad, gowns. Eadi sample was centered over the adhesive side of 
shown in. for example, FIG. 4. . a 5.07 cm^ area hole of a foil adhesive ring. The sample and 

The following examples arc ofi'crcd to aid in understand- foil ring hole were lined up witb a second foil ring with a 
ing of the present invention and are not to be construed as 5.07 cm^ area hole forming a foii/san^e/foil assembly that 
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limiting the scope thereof. Udess oCbowise indicated, all 
parts and percentages are by weight 

EXAMPLES 

Example 1 

A 22 micrometer film of **Estane 58309NAra22'* poly- 
urefiiane resin (B. F. Goodrich. Qeveland, Ohio) was 



was flat, WTinlde*free and that liad no void areas in the 
sample area. A 4.445 cm diameter rubber washer was placed 
on the jar lid. The foi]/6arKq>le/foU assembly was placed on 
the rubiber washer with the film side of the sample up. The 
65 screw on cap was placed loosely on the jar. The jars 
complete with assemblies were placed in a constant tem- 
petatme and relative humidity diamber for four houn at 38° 
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C. and 10±2 percent relative humidity. The screw on 
cap was tightened so that saii^>ie material was level with the 
cap and the rubber washer was seated. The jars were 
rcmcFved from die chamber after four hours and weighed to 
the oeaiest 0.01 gram (W|8initial weight). The jars were 
letuined to Ae dumber for at least 18 hours. After at least 
18 hours the jars were removed from the chamber and 
weighed again (W^ftnal weight). The moisture vapor trans- 
mission rate in grams/meter' in 24 houn was calculated for 
each sample using the following: 



(yi"»yi)4.74xio« 



The three readings for each gown were averaged and 
reported to the nearest gram. 
The results are shown in Table 1. 

TABLE 1 
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The hi^ MVTR of the surgical gowns with bacricr films 
laminated to the surfisoe helped to explain die wearer*s 
comfort 

&unq>le 4 

Smgical gown fabrics and surgical gown fabrics with 
banier films adhexed to their surface were tested for water 
resistance using AATCC Test Method 127-1989. An 
adhesive-coated polyuretfaane barrier film with carrier sys- 
tem and a release liner prepared as described in Example 1 
was cut to size and the release liner removed from the 
adhesive surface. The adhesive side was laminated to the 
surface cf two surgical gown fabrics. One surgical gown 
fabric was commercially avai]at>le as *Tabric 450** £rom 
Johnson & Johnson Medical Inc. Ariingtocu Tex. and the 
other surgical gown fabric was commercially available as 
*'Evolutioo^ 3 Fabric** from iOmberiy-Claric Coiporation, 
Neenah, Wis. The carrier system si^ipofted the thin pdy- 
urethane banier flhn and made it possible to handle the 
baoier film widiout puckering or distortion during lamina- 
tioD. The canier system was then removed, leaving the thin 
polyurediane baoier film laminated to die outside surface 

Suxgical gown fabric 

Suxgical gown fatelcs (measuring q){HOXimalely 20x20 
cm) with and widiout the bsrrier film laminate were tested 
as follows. AATCC Test Method 127-1989 measures die 
resistance of fabrics to the penetration of water under static 
pressure (water column measured in cm). Tbst ^)ecimens, 
mounted under the orifice of a conical well« were subjected 
to water pressure increasing at a constant rate ( 1 cm/second) 
until three points of leakage occur through die fabric. The 
q)paratus consists essentially of an inverted conical well 
equipped witti a coaual ring damp to fasten the fabric 
specimen under die well bottom. The qiparatus introduces 
water &om above die specimen over a circular area 11.4 cm 
in diameter and at the rate of 1.00 cm of hydrostatic bead per 
second. A mirrc^ is afiSxed below the specimen to enable the 
operator to ascertain penetration of the specimen by drops of 
water. Hydrosudic toting apparams of the type described in 



this mediod is manufacoired by the Alfted Suter Co., 
Oraogeburg, N.Y. 10962. 

Nine readings for each fabric or laminate were averaged 
and repofted to the nearest cm. The face d die fabric or die 
5 banier film surface of the landnate were tested. The results 
are shown in Table 4. 

Ti\DLB4 
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The above data Ohistntes diat the above fabrics having 
banier layer adhered thereto provide excellent fluid resis- 
tance. 

Various modifications and alterations of this invention 
will be q3parent to those skilled in the ait widiout dcpardag 
from the scope and ^irit of this invention, and it should be 
understood diat this invention is not limited to the fllustra- 
tive embodiments set forth herein. 
What is daimed is: 

1. A protective garment, con]|Tising: 
a fabric substrate; and 

a baoier film comprising a thin, oonfcHmable polymeric 
film and a pressure sensitive adhesive, wherein 

35 the polymeric film is adhered to die fabric substrate by the 
pressure sensidve adhesive; 
die fabric with banier fihn applied diereto is resistant to 
the transmission of fluid water and has a moisture vapx 
transmission rale at least 500 g m"^ 24 hrs~'; and 

40 die banier film is provided as a barrier film assembly 
coi n p iising the ihin, conformable polymeric fiim^ die 
pressure sensitive adhesive attached to at least a portion 
of one surface of the polymeric film, a means for 
protecting the adhesive prior to sppUcsixon of die 

45 banier film to a fabric substnUe. and a means for 
handling the adhesive-coated polymeric film during 
apjdicatioo of the hairier film to the fabric substrate 
wherein die handling means is attached to the poly- 
meric film more tenaciously than the protecting means 

50 is attached to die adhesive surface of the barrier film, 
and wtierein the banier film of die barrier film assem- 
bly is adapted to be applied to the fabric substrate by 
the adhesive surface of the assembly, plaHng the 
exposed barrier film assembly on the fabric substrate 

53 thereby adhrring die banier film to the fabric substrate, 
and removing ttie handling mean from the polymeric 
film. 

2. The jvotective garment of claim 1, wherein die poly- 
meric film has a thickness between 6 and 50 microns. 

60 3. The i»otective garment of daim 1. wherein said poly- 
meric filmhas an F,o modulus of less than 180 gm/cm width. 

4. The protective ganncnt of claim 1, wherein the banier 
film assembly is in the form of a pad of sheets, wherein the 
pad oonqvises a plurality of sheets of the diin, oonframable 

65 polymeric film having die pressure sensitive adhesive 
attached diereto, and a plurality of separator sheets having a 
first release surface and a second releasable surface, wherein 
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the rdeasaUe surface is attached to the polymeric film more 
tenadousiy than the adhesive smfacc is attached to the 
release surface of an adjacent separator sheet 

5. Ihe protective garment <^ daim 2. wherein said poly- 
meric film is selected from the group consisting of 5 
polyurethane. eiastomeric polyester, blends of polyurethane 
and polyester, and sQfrene/butadiene block copolymers. 

6. The protective garment of daim 1. wherein said pres* 
sure sensitive adhesive is water dispersible. 

7. The protective gaiment of daim 1. wherdn said gar- lO 
ment Is a sivgical gown, and wherein at least the chest 
poition of said suigical gown is covered with said harder 
film. 

8. The protective garment of daim 1, wherdn the barrier 
film assembly is in the form of an indivirlual sheet, the is 
means for protecting the adhesive comprises a rdease liner 
attached to the adhesive-coated surface of the polymeric 
film, and the means for han dling oonqnises a rcleasable 
carrier layer attached to the surface of the film c^jposite the 
surface containing the pressure-sensitive adhesive, the 20 
rdeasabic carrier layer being attached to the polymeric film 
more tenadcMisly dian the release liner is attached to die 
adhesive surface of the polymeric film 

9. The protective garment of claim 1, wherein die barrier 
film assembly is in the form of a rolL the means for 2S 
protecting die adhesive comprises a rdease liner attached to 
the adhesive-coated surface of the polymeric film, and the 
means for handling comprises a releasable carrier layer 
attadied to the surface of the film qjposlte the surface 
containing die pressure-sensidve adhesive, the rdeasable 30 
carrier layer being attadied to the po^meric film more 
tenadousiy than the rdease liner is attadied to the adhesive 
surface of die pdymeric film. 

li. Ihe protective garment of claun 1, wherdn the banicr 
filmassemhlyisinthefonnof a roll, and wherein the means 35 
for protecting the adhesive and the means for hanaiing 
comprise a sc|>arator hiya attached to the suc&oe of die 
polymeric film opposite the surface containing the pressure- 
sensitive adhesive, the separator layer having a first release 
surface and a second releasable surface, wherein the rdeas- ao 
ahle surface is attached to the polymeric film more tena- 
dousiy than the rdease surface is attached to die adhesive 
suriaoe <^ the polymeric film. 

IL A method for applying a thin, conformable pdymeric 
film to a fabric substrate* comprising the steps of: 45 
providing a barrier film assembly comprising a thin, 
conformable polymeric film, a pressure sensitive adhe- 
sive attached to at least a portion of one surface of the 
film, a means for protecting the adhesive prior to 
application of the film to a fabric substrate, and a means ^ 
for handling the adhesive-coated film during applica- 
tion of the film to the fabric substrate, wherdn die 
handling means is attached to the film more tenadousiy 
than die i^otectlng means is attached to the adhesive 
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surface of the film, and wherein the film and adhesive 
have a moisture vapor transmission rate at least 500 g 
m-* 24 hrs-'; 

exposing the adhesive surface of the assembly; 
placing the exposed adhesive siuface of the banier film 
assembly on the fabric substrate thereby causing the 
film to adhere to Ihe fabric substrate; and 
removing die handling means from the film. 

12. The method of claim 11. wherein said polymeric film 
has a thickness between 12 and 25 microns and an F^q 
moduhis of less dian 140 gm/cm widdi. 

13. The method of daim 11, wherein said barrier film 
assembly is selected from the group consisting of individual 
sheets, a roll of material and a pad of stacked sheets. 

14. The method of daim 13. ulicrein said polymeric film 
is seleded frx>m the group consisting of polyurethane. elas- 
tomeric polyester, blends of polyurethane and polyester, and 
styrene/butadiene block copolymers. 

15. The method of claim 11. wherein said fabric substrate 
comprises a surgical gown, wherein at least die diest portion 
of said surgical gown is covered with said barrier film. 

16. A barrier film pad assembly, oonqmsing: a thin, 
coofofmahle po^medc film; a pressure sensitive adhesive 
attached to at least a portion of one surface of said film, and 
a separator sheet attadied to the surface of said film <^)posite 
the surface containing said pressure-sensitive adhesive, said 
sqmator sheet having a first rdease surface and a second 
rdeasable surface, wherein said rdeasable surface is 
attached to said film more tenadousiy than the adhesive 
surface is attadied to the rdease surface of an adjacent 
separator sheet 

17. The banier flimpad assembly of claim 16, wherein die 
polymeric film has a thickness between 6 and 50 miaons 
and an F|o modulus of less than 180 gm/cm widdi, and 
wherein the polymeric film of the banier film pad assembly 
is adapted to be ^lied to a fabric substrate by exposing die 
adhesive surface of the assembly, placing die exposed adhe- 
sive surface of the barrier film pad assembly on die fabric 
substrate thereby adhering the hairier film to the fabric 
substrate, and removing the sqMrator sheet fr<Hn die poly- 
meric film. 

18. The barrier film pad assembly of claim 17, wherein 
said polymeric film is sdected from the group consisting of 
polyurethane, elastomeric polyester, Mends polyurethane 
and polyester, and styrene/butadiene block copolymers, and 
wherein said pressure sensitive adhesive is water dispm- 
ibte. 

19. The barrier film pad assembly of daim 17, wherdn the 
barrier film pad assembly is sized and shaped to provide 
sheets of barrier film diat cover one or more regions of a 
suigical gown. 

* 4i « * * 
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